CONTRACT TECHNICAL NOTE

INTRODUCTION
The purpose of this note is to document a technique for the calculation of the reflection coefficients for a plane transverse electromagnetic wave incident non-normally ona non-uniform plasma layer with a metal-backing wall. It is assumed that the plasma properties (plasma frequency and electron collision frequency) vary spatially only in the direction normal to the metal wall. The plasma layer is treated as a spatially non-uniform lossy dielectric material. The situation in which the incident electromagnetic wave is normally incident has been extensively treated in the literature' . For non-normal incidence, it is most convenient to consider an arbitrarily polarized incident electromagnetic wave to be composed of TE(transverse electric) and TM (transverse magnetic) modes. The reflection coefficient for each of these different modes is then found separately. This approach greatly simplifies the analysis. * See, for example, Zivanovic^1).
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THEORY
The geometry of the situation is shown in Figure 1 . In the free-space region the incident electromagnetic wave propagates toward the plasma boundary at the angle &• to the normal, and the reflected electromagnetic wave propagates away from the plasma boundary also at the angle U-to the normal. These waves are both either TE or TM modes, that is, either the electric or the magnetic field is directed in the y-direction. Correspondingly, in the non-uniform plasma region the electric or magnetic field has only a y-direction component. These two different field configurations lead to two different reflection coefficients, which are most expeditiously found by two different approaches. The reflected electromagnetic wave is given by
where the time variation factor exp (jolt) has been suppressed, E.
and H^ are the electric and magnetic field intensitiesjand E is the complex amplitude of the reflected wave. The TE mode reflection coefficient R-pjr is given by *rt z -
In the non-uniform plasma layer Maxwell's equations, with the time dependence expljcJt), are
Vx AV = J* £ e E 
where the relationship ip s CO M^ €-has been used to simplify the result.
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where the time variation factor exp^t) has been suppressed and H r is the complex amplitude of the reflected wave. The TM mode reflection coefficient Rjjuf is given by p
-E (24)
In the non-uniform plasma layer, the wave equation for H is found to be 
